The isolation of a Xgf ilvGEDA-S.t. hybrid transducing phage has permitted the characterization of the promoter-attenuator region of the ilvGEDA operon of Salmonella typhimurium. In vitro transcription and Southern hybridization indicate that the promoter-attenuator resides on a 400 nucleotide Rsa I restriction fragment. DNA sequence analysis shows only seven base pair differences exist between the DNA sequence of the ilvGEDA promoter-attenuator of S. typhimurium and that previously published for Escherichia coli K12.
INTRODUCTION
Four of the genes for the biosynthesis of isoleucine and valine form the ilvGEDA operon in both Escherichia coli K12 (3, 13, 17, 18) and Salmonella typhimurium (2, 5, 27) . In both organisms, the three amino acids isoleucine, leucine, and valine regulate this operon by multivalent repression as a function of the percent aminoacylation of their respective transfer RNAs (reviewed in ref. 6 ). Transcription in vitro and DNA sequence analysis (17, 18, 22) indicate that the ilvGEDA operon of E. coli K12 is regulated by attenuation in a manner similar to that proposed for other systems regulated by transfer RNA (14, 15, 23) . The in vitro transcription of plasmids and DNA restriction fragments yields two leader-like RNAs of 180 and 250 nucleotides. DNA sequence analysis of this transcribed region indicates a possible 32 amino acid peptide that would contain four leucine, five isoleucine and six valine residues. Also, the DNA sequence implies that the RNA transcripts would form the secondary structures required for attenuation.
To gain further insight into the regulation of the ilvGEDA operon and to increase understanding of attenuation, the regulatory region of the ilvGEDA operon of S^. typhimurium was analysed. ^H vitro transcription of the regulatory region yields a 180 nucleotide transcript, i.e. probable leader KNA. DNA sequence analysis indicates that within the region from 46 base pairs prior to the estimated start of transcription to the termination site (232 base pairs), only seven base pair differences exist between the regulatory region of ^. typhimurium and IS. coli K12.
MATERIALS AND METHODS (a) Materials
Restriction endonucleases either were obtained from New England Biolabs or were the generous gift of either Dr. G. W. Hatfield or Dr. J. Gardner In vitro transcription reactions were performed as described previously (17, 18) . Each reaction contained 0.1 pmole of DNA template and 0.5 pmole jS. coli DNA-dependent RNA polymerase. After termination, the reactions were subjected to electrophoresis on a 7M urea 6% polyacrylamide gel (18) . For preparation of in vitro transcripts as a hybridization probe, the transcripts were visualized by autoradiography and then excised and eluted from the gel as described by Maxam and Gilbert for DNA restriction fragments (20) . Southern (29) transfer of DNA restriction fragments and hybridization of the in vitro transcripts was by the method of Davis, et^ al. (9) . ref 17, 22) that is required for attenuation (14, 15, 23) . The last difference is at position +133 which is a difference of A for S^. typhimurium and G for 12. coli K12. This nucleotide is in a loop of the secondary structure (17, 22) of the leader RNA and distal to the region that is presumed to be translated ( Figure 7 ) . These differences presumably effect neither the amino acid sequence of the leader peptide nor the stability of the RNA secondary structure.
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The identification of the S^. typhimurium regulatory region depended on there being a high degree of homology between the regulatory regions of j^.
typhimurium and J2. coli K12. Nevertheless, the degree of sequence equivalence of the ilvGEDA promoter-attenuator from these two organisms seems remarkable.
Based upon heterologous hybridization studies of genomic DNA from j^. typhimurium and E. coli K12, the sequences of these organisms appear to be only 40-50 percent related (7). However, specific genomic segments may vary from this in these structural genes is 0.5. They then calculated the probability of finding a 60 base sequence with no third base substitutions is 10 . By analogy the probability of finding the 90 base pair putative leader polypeptide region with no third base differences should be 10 . This may indicate a specific relationship between specific isoacceptor t-RNAs and the attenuator, or that our understanding of the mechanism of attenuation remains incomplete.
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